Background: The present study aimed to investigate differences in family burden and caregiver distress in a population of caregivers for schizophrenia, by separating patient gender and caregiver gender. Methods: A sample of 327 primary family caregivers was recruited from a Chinese rural community through a one-stage cluster-sampling method. A cross-sectional design was employed, using validated measures to assess both family burden and primary caregivers' depression and anxiety. Results: Significant differences by gender were detected in family burden and caregiver distress. Family burden was significantly higher for male patients on the domains of effect on physical and mental health of others, and significantly higher for female caregivers on the domains of financial burden and effect on physical and mental health of others. Caregivers of male patients were more likely to suffer from anxiety than caregivers of female patients (52.7% vs 38.1%, P=0.012); female caregivers were more likely to suffer from depression (51.2% vs 38.6%, P = 0.031) and anxiety (51.6% vs 38.1%, P=0.020) than male caregivers.
Introduction
Decades of international research have served to confirm that caring for a family member with schizophrenia often engenders an enormous burden, which may lead to an increased risk of depression, anxiety, and mortality among family caregivers.
1,2 An accumulating number of studies have also endeavored to explore correlates of family burden. While there is more agreement that family burden is positively associated with the psychopathology and disability of schizophrenia and can be alleviated by strengthening social psychological factors such as social support, family function, and positive coping, 1, 3, 4 conflicting evidence exists on the correlation between family burden and sociodemographic factors. For instance, the literature differs on whether caring for male patients or female patients is more burdensome. Some studies showed that a higher level of burden was associated with caring for male patients, 5, 6 while others reported that burden was either associated more with caring for female patients 7, 8 or had no significant association with gender. 9 Jenkins and Schumacher 6 contended that not only the patient's gender but also the gender of the caregivers must be considered when it comes
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Yu et al to family burden. There is a lack of convincing evidence on gender differences in family burden by separating the gender of both patients and caregivers in a systematic way. In response to this gap in the research, the present study was designed to investigate differences in sociodemographic characteristics, family burden, and caregiver distress between male and female patients and between male and female caregivers.
Methods Participants
A cross-sectional, descriptive study was conducted in Ningxiang County, Hunan Province of China. A sample of 327 primary family caregivers was recruited from four towns and villages of Ningxiang County through a one-stage clustersampling method. The primary family caregiver in each family was self-identified. Inclusion criteria for this study were as follows: 1) older than 16 years of age; 2) living with and most involved with the actual care for patients diagnosed with schizophrenia under the Chinese Classification of Mental Disorders-3 (CCMD-3) or ICD-10 criteria; and 3) able to understand and communicate in Chinese. After excluding 14 participants who refused to participate and 11 who withdrew, our final sample included 327 community-dwelling primary caregivers of individuals with schizophrenia.
Ethical approval was obtained from the Institutional Review Board of the Xiangya School of Public Health of Central South University. The study was conducted in accordance with the Declaration of Helsinki. All participants provided written informed consent before the study.
Data were collected using face-to-face interviews with primary caregivers at their home. Nine postgraduates from the Xiangya School of Public Health of Central South University were recruited as interviewers. All interviewers had a background in public health, and also received basic training in psychology and psychiatry. All interviewers received 1 week of uniform formal training to conduct the interviews, which was provided by a psychologist before the formal study. The training was composed of lectures and practicing role play.
instruments Demographic information sheet
Demographic information on both the patients and primary caregivers was collected on a self-designed sheet, which included both patients' and caregivers' gender, age, marital status, occupation, education, and kinship between the patients and caregivers. We also collected information on family percapita annual income to assess financial status. Based on the national rural poverty line of 2,300 yuan in 2010 as the lower limit and the Hunan provincial average of 10,060 yuan in 2014 as the upper limit, we categorized financial status into three levels: low level (≤2,300 yuan/year), middle level (2,300-10,060 yuan/year), and high level (>10,060 yuan/year).
Patient function
The Global Assessment of Function (GAF) scale 11 was applied to evaluate patients' overall social, occupational, and psychological functioning during a particular period. This is a 100-point single-item rating scale, with 1 indicating the lowest functioning and 100 the highest. Examples are given for each 10-level interval. GAF is one of the axes of DSM-IV and has been proved to be a reliable and valid measure of psychiatric functioning. 11 The functional level of a patient over the past 1 month was assessed with GAF in this study. For the present study, all nine interviewers showed good interrater reliability, with an intraclass correlation coefficient of 0.85 during the pre-study training.
Family burden
Family burden was assessed by the 24-item Family Burden Interview Schedule (FBIS), 12 tapping six dimensions: financial burden, disruption of routine family activities, disruption of family leisure, disruption of family interactions, effect on physical health of others, and effect on mental health of others. Each item is rated on a three-point Likert scale from 0 (no burden) to 2 (serious burden). Total scores are the sum of all 24 items, ranging from 0 to 48, with higher scores indicating greater family burden. In the present study, the Chinese version of the FBIS showed acceptable internal consistency, with a Cronbach's α coefficient of 0.86.
caregiver depression
Depression was measured by the nine-item Patient Health Questionnaire (PHQ-9), 13 which detects the primary caregiver's depressive symptoms during the past 2 weeks. Each item is rated on a four-point Likert scale from 0 (not at all) to 3 (nearly every day). The total score ranges from 0 to 27, with higher scores implying more depressive symptoms. Scores of 10 or above are viewed as indicative of depression.
14 The Chinese version of the PHQ-9 demonstrated good internal consistency in the current study, with a Cronbach's α coefficient of 0.89.
caregiver anxiety
Anxiety was measured by the seven-item Generalized Anxiety Disorder Scale (GAD-7), 15 which detects the primary caregiver's anxiety symptoms during the past 2 weeks. Each item is rated on a four-point Likert scale from 0 (not at all) gender differences in caregiving in a schizophrenia population to 3 (nearly every day). The total score ranges from 0 to 21, with a cutoff point of 10 differentiating between anxiety and non-anxiety. 16 The Chinese version of the GAD-7 demonstrated good internal consistency in the current study, with a Cronbach's α coefficient of 0.91.
Data analysis
Descriptive statistics were used to summarize the demographic characteristics and study variables. Group differences for continuous variables were tested using independent t-tests for normally distributed data or the Mann-Whitney U test for nonnormally distributed data. Group differences for categorical variables were tested using Pearson's chi-squared tests. Analysis was carried out using SPSS 16.0 (SPSS Inc.,Chicago, IL, USA). Statistical significance was determined at a value of P<0.05.
Results

sample characteristics
Demographic and clinical variables are listed in Table 1 for all subgroups of patients and caregivers: male patients, female patients, male caregivers, and female caregivers. Compared to male patients, female patients were of older age, more likely to be married, unemployed, mainly cared for by their spouse, and had better social functioning as indicated by GAF score, all with P<0.05. No significant differences were noted in education and financial status between male and female patients. Compared to male caregivers, female caregivers were more likely to be unmarried, unemployed, had a middle level financial status, and to be parents of patients, all with P<0.05. No significant differences were noted in age, education and patient functioning between male and female caregivers.
Family burden
In terms of family burden, no significant difference was detected in the total score of FBIS between male and female patients, yet higher scores were reported in the domains of adverse effect on physical and mental health of other family members for male patients than for female patients. For caregivers, female caregivers reported significantly higher total family burden score than male caregivers, which was also reflected in the following three 
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Yu et al domains: financial burden, effect on physical health of others, and effect on mental health of others (Table 2) . Across the entire sample, scores on the FBIS and the PHQ-9 and GAD-7 were positively correlated, indicating that as family burden increases, caregiver depression and anxiety increase. This correlation remained significant within all subgroups (all P<0.05, data not shown).
Psychological distress
Discussion
Summary of the findings
To the best of our knowledge, this is the first study to systematically explore differences in caregiving experiences in a rural community population of patients with schizophrenia by separating both patient gender and caregiver gender. Significant differences were detected in sociodemographics, family burden, and caregiver distress between male patients and female patients and between male caregivers and female caregivers.
gender and sample characteristics
The finding that female patients were older (by 5 years) and had better social functioning than male patients in this study was consistent with other studies in China and may be explained by the fact that female patients live longer than male patients. 17 ,18 A 14-year cohort study on the gender differences in outcomes in people with schizophrenia in rural China found that male patients had significantly higher rates of mortality, suicide and homelessness, and poorer family and social support, which may be a major reason for the shorter lifespan and thus younger average age of male patients than female patients. 18 One striking finding is the poignant contrast of the much higher marriage rate in female patients than in male patients (71.1% vs 31.7%), which mirrors the widespread phenomenon of high marriage costs for males in Chinese rural communi- 
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gender differences in caregiving in a schizophrenia population ties. 19, 20 In most rural areas, a man normally needs at least 100,000 RMB and an additional house to marry a woman, 19, 20 which is difficult even for a healthy working man, let alone for a man with schizophrenia, whose ability to join the labor force may be impaired or lost. On the other hand, considering the difficulty for a man to marry a woman, it is easier for a woman to be married to a man. Some men who are incapable of marrying a healthy woman may choose to marry a woman with a mental disorder at a lower expense than normally required. Another possible explanation is the different role expectations between men and women, in that men are expected to work outside the home to support the family while women are required to stay at home and perform their main task of childbearing. A man with schizophrenia may be unable to support a family owing to impaired working function, while a woman can still bear children even when she has schizophrenia. Also, in a maledominated society such as China, it is much easier for a man to marry a woman who is seen as inferior to or less competent than him. As a result, in this study, far more females than males with schizophrenia were married.
The significantly higher unemployment rate for females than for males is consistent with the societal and cultural demands for men to be employed outside the home and women to stay at home and do housework, as mentioned in the previous paragraph. That the majority of female patients were cared for by their spouses (48.2%) while most male patients were cared for by their parents (65.2%) may be a natural result of the much higher marriage rate for females than for males with schizophrenia.
The fact that more male caregivers were married and were mainly the spouse of patients is another reflection of the patients' characteristics, showing that more female patients were married and thus cared for by their husbands. The findings of higher unemployment rate and higher financial status of female caregivers were consistent with the social and cultural background of Chinese rural communities, where females are married to a family with strong economic status and stay at home as housewives.
Patient gender, family burden, and caregiver distress
Higher family burden scores were reported on the domains of adverse effect on physical and mental health of other family members for male patients than for female patients, which is in accordance with the literature. 21 One major reason may be that male patients were generally more involved in violence and other disturbing behaviors than females (as presented in the GAF scores) and thus caused more adverse effects on the physical and mental health of the family. Furthermore, a higher prevalence of anxiety was also detected in caregivers of male patients than in those of female patients, which further corroborates our previous assumption of males' more problematic behaviors leading to more psychological distress in caregivers.
caregiver gender, family burden, and caregiver distress Female caregivers reported significantly higher financial burden than male caregivers, which seems to be in contradiction with the higher financial status of female caregivers. However, considering that more female than male caregivers were unemployed (65.9% vs 25.2%) and mainly relied on other family members to provide financial support, it makes sense that female caregivers were more vulnerable to financial risks and thus endured higher financial burden. Female caregivers also reported more adverse effects on the physical and mental health of others and were more likely to suffer from psychological distress, including anxiety and depression. Although some studies found no gender difference in caregiving burden and caregiver mental health, 22 a majority of the existing literature showed that female caregivers are worse off than male caregivers. 23 Even in the general population, women are 1.5-3 times more likely than men to suffer depression, a phenomenon that has been widely acknowledged in the literature and can be explained by both biological and social factors. 24, 25 One explanation is the gender role theory, where female caregivers are more emotionally connected to the patient, more willing to sacrifice their social life, and less likely to seek external help and resources and thus perceive more burden and stress. 26 Another possible reason may be the different coping methods used by females and males, with women more often resorting to emotional coping strategies that usually lead to a higher sense of burden and depression. 27 In contrast, men use coping strategies that focus on solving challenging problems, avoiding disruption and distractions, and thus block their emotional reactions. 28 
limitations
One major concern with this study is that the assessment of patient function using the GAF scale was carried out by a team of postgraduate students asking the primary caregivers, instead of by professional psychiatrists assessing the patients themselves, which may cause potential bias in the scoring. The reason for not interviewing patients themselves was that most of the patients either were not at home (eg, visiting a doctor or in hospital), or were too cognitively impaired to communicate, or had an onset of symptoms during the interview and thus were unavailable or unable to be correctly assessed. Besides, considering the difficulty of reaching each community sample and the constraints of time, money, and human resources, it would have been difficult to hire professional psychiatrists, who are already busy with work, to follow the research team to conduct face-to-face interviews. To minimize the possibility of scoring bias, all interviewers were uniformly trained with standard interviewing methods by a professional psychologist to guarantee internal consistency. A second possible limitation is that the measurement of depression and anxiety relied on the use of rapid screening tools, ie, the PHQ-9 and GAD-7, instead of standard psychometric tools. Future research may consider using more professional measurement tools to increase measurement accuracy, if possible. A third limitation is that the sample came from one single rural county of Hunan Province, which may limit the study's representativeness. Future multicenter comparative studies, with large samples, are warranted to enable firmer conclusions to be drawn.
Conclusion
The study results reinforced the expected differences in the caregiving experiences of a schizophrenia population by gender. Differences exist in family burden and caregiver psychological distress by both patient gender and caregiver gender.
The findings of our study may provide guidance for future interventions to be gender specific to alleviate family burden and caregiver distress.
